
Ji-i]Uu Cd ; 



JjUj f-aJl Aj^] Jaliil 
Ai jill sLi^ ^>.i£- aJl 



jii. SjS ^Lo^ jjili D=0.5 p Cd A V 2 

N(tlP J^) ^-^JJ <— Sj-lS-aJl sLiJ^ Lm£lj-a IgJfcLij! (jj^Jj p\ j^-Si <LajLL« ;D 
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[J L_ajjl«]l <C jjoj Ia jlilcl (j£-ajj 'ISjiJI <C jimp ^ i_ij.}LaHj f.1 ^aUaJjl <C Jjoj ;V 
.Ajjlii /jla ITl/S SA^Ij t ^LjJ i^IUa ^Jj "Lut-ula ^Ljll A^j^. (JLa. 

^.jjj cjjjiiLJi (^ic Axiuj Jiili aIJjla j^U-a drag coefficient :Cd 

jkj^a) (_LAjt-all jjj^j ' 11 (^L)' j' allj <— ajl jail aJaa aS^ III ji-a <J£joi]I LaKj 4 a Saj " 

' i a) _agJI <LajlLa ^IjIIjj 



Cd=D / (0.5 p V 2 A) 

(J-alx-a (jli 4jj j' all JjjS Clllc jjaill Lai t 4jj jj all llla-J CjIc jjoJI ^ jit CjIc^joi (JjjS 
jJlS AjLaaJl <Lc jjoill Ale Aijlx-all (J-alx-a (jl m*\ J i aij lia j-aC j t (J^jolJ t «ViA.j 4ijl*-all 



Cd=1.28 
Flat Plate 



Cd=1.14 
Prism 



Flow 





Cd=.07 to .5 
Sphere 




pV £ A/2 



Cd= .045 
Airfoil 
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1 ^ a IjjJ ^Jajbttll <La _o*j i ■ It Sj liAj (JjijjAaII ^jjiaJl £-a (jja.iLa]l el lillSlaJ 

la _o*-a !/Lalc (JSjoU ^a-maJl AjI^-J Aikikjj ^.maJl <La.}£a ^ el JaliuJajl -Y 
die JjoJI j_3 1—1 jC.^a]I (JSjullI jA (^^J^*- 4 ^) (^W^^' (JSjill (jj^J lillilj ajLttaJI 

igk LailJ . c-1 J$-^ 4-ajli-a ^^^H 6 jail ^^A (ill S j3 (jj^J ^'"'*' AjJaikiall Cllc^^uJl ^ 
S j3 (jj^J SUp6T SOniC "SA.**-* 3 l3J*^J l>° ^JJ^ aJIxJI dlcjjuJI 

.L_aj^La]| <J£joi (jC <^jU]I a jSlI £A <jjlLa]\j ajjiu^a friCtiOfl 

j Jal /' i ■ ll ma I "'^"J S _aa]l o^A 4i^>x-<uj el _a£]l <LajlLa S j3 iil&aj CllljlaljUll 

^^ic jj^. a J£ (^ic AJalioij F=M.A ^JJ^' cs^' l£ UJ^* Aijjall 

_aaj 4_J jSLoi ^^Aj <Uli!ill (_§ jS L_Sj.lLa]l i _ 5 ic 4ja.jLaJl jill p j"?- a ;p 

.N ((lH J^) U^-^'j aUu^ 4.u£U.a (J J^J 

.Kg (^)^j^i^:M 

/ jl« A^jUJl jj jail si* Aiiiall <iuS ^ill ji) p_jLoull ; A 



Ia jLul« <^ i^K'i^l o j5 (jla ajLuix eUiii aaL^jI <— ij-sLa]! (jl ^ixj La£j 

-cs ia^lj ^ jSLoill j.)JJ^ all ^^ic 1 g US1 , „ ^ jjiuj ^Ulljj L_ij^La]l ^Liii 

JxlxJI I^a Ballistic coefficient BC Aij^l JJj^ J^Iax ^Ua • 

; ( _SUll jjjjlillj ^gJaxjj J jlal Clilfi 

M 

jxixx Cdj i$*iaLa <^.Lou>:Aj <ajia]i :M •' \^BC = 



A.Cd 



altitude jVi j rangecs^ ^ !ns ji j?j D s ja 4^ • 

UjjjIj ' jjxj jLaAl (j^-aJ p^lijjVI ^ J^"' <aljSJl jl LaS • 



. Ajxilj S^jKl) La j^L L-kjlail 4_}LiaJl CjULuII JLvJ] (J tSifta j&i :<UaaiU 

SjljaJ! AajJj ^UjjVI £-» f IjfSl jJu 

L_)j3! (^gic (J - ' (^^J lillUj ^Jajoi (jC ^UjjVLj aS jj ^Ixj La£j JaijJall j 

.(pUII jUj jjJ <_iL>JI p. I j^Sl) ^Ulllall CjljUi] L-iLuta. <j_«jli 



^ P #.(7+273) 



.kg/m 3 ^ :p 

. jaK.^S/J ^ 287 c5 J^JJ fLJl CjI jliil CajIj ;R 

,J lillij JI£jJj ^ ♦ ^ V Y 0 jaall *Jajoi lie Laj^all jLuJj JISjJAj jlill iaaj^a | P 

; bj 1 JuL« 

101325 
P ~(15 + 273.15)*287.06 

p= 1.224 kg/m 3 



t ^Jc. ^lijj^lj Sjl^^aJl 4_a.jJ)j lag i all (jx <_J£ JJjb Ajjlia (J^^' fi J^^ ' . 

(j-a Sis' i n VI ^LfljSaJl till jUi] aJUJI jjjla J^-luula a^Ju^. ^ Jlji 

.AjJ^aJI Ja j» i all jjj!i]|j 

jaJl ^ ft jfSl Sjl 4ajJ j laxJall ^ <j£ 4ibte 

«il _^JI ojl^a. <La.j.Sj la* i all (jx (J^J aS^Ic Ailii^l] (jl Ul (jlli Jjjljaill till jlxll (jjjli (j<a 
i ^Jajoi (jC ^liiij^lj (jlalxll (Sjl^^aJlj laa i ialn (jljioljLJl (jlilAj 



JaiuJall (j^aSlli (jj^J I _>=»-^l ^Jajji jC UxSjjI LaK Lllaa aSl ul ajl^aJl A-^jJ (jl t^ 

j=JI CilifL AlLa. ^ Laa i ^ ^l£ll I^Aj j=»JI *Jajm jc Uxiijl LaK ( _ ? jojI JSj^j 
. j2»JI ^Ja^j (jc ^ (jc Aijj V ^lii jl troposphere j^jjjj^' Ajjaikiall 
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.^UjjVI lie 

P2 = 101290. (l-i^^f 256 (pa) 

V 288.08 J vr 7 

.(Jll^b) h Joiu^i : P2 

ftfjjVI <£ti ijc. Sj! jaJ! AajJ i.i. n^i (Y 



^ :u ^ T2= T1- (0.00649 * h) 

.(» ^liSjVI :h 

P2 

P ~R.(T2+273.1) 

.kg/m 3 *ai& :p 
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.h ^lij jVI ^jc »l j^Jl L^jja :P2 

.( <^J^) ^Ajj> UUfma. J^H lillj Aic ol j^Jl Sjlja. :T2 



.jaaJ! ^ku, ^jluw Js. JpQaVI £)\Sj*j ihjiA r . ^jluu JpUaVI 

H=1500 m , Tl=30°c , , T2=? , P2=? 

(T2= T1- (0.00649 *h 
T2=30-(0.00649 * 1500) = 20.265 c 



P2 = 101290 * (l - ±2^) 5 ' 256 pa 

V 288.08 / r 

P2 = 101290 . (l - 000649 - 1500 f 256 =84546 pa 

V 288.08 / r 



.-P2 



#.(72 + 273.15) 
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n _84564/ 

p " /287* (19.59 + 273.15) 
p=1.006 kg/m 3 

11 JP^V 1 u 1 ^ 

H=3000 m , Tl=ll°c , , T2=? , P2=? 

^UjjVI «SKI3 ije Sj! jaJ! 4a jj t_i«aJ ;( Vj'l 

(12= T1- (0.00649 *h 

T2=1 1 -(0.00649 * 3000) =-8.47 c 



.00649*/i\ 5256 



P2 = 101290 *fl-^l^f pa 

V 288.08 J r 

P2 = 101290 * (l - ™°*49.3000 N5 256 =70118 

V 288.08 / r 



>-P2 



i?.(T2 + 273.15) 
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n _70118/ 

p " /287 * (-8.47 + 273.15) 
p=0.923 kg/m 3 

:^^L LaS Qusvfi 5 jmiUa 4ila2Ll! ljLui&J ^jajjitaJ) 0^ 
101290.(1-^)-" 



287*(n-0.00649*/i+273.1) 
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.^^jjjjij^ <jj-iajVI ^jijjLaJI SjS ;Fg 



soa see Level ^ g s i=9. 80662 m/s 2 u] <— ^ 



g=gs,*(l-2^). 



.-S Jb h ^ g=9.80662*(l-2— ). 

v ° x 6400 7 



IjiillaJI ^llj j ^ ^ ♦ <ajial ^Jlaiill S j3 l-lu^I 
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il^silaJl jilt ^2 Jat^ualt jjj Ljli J jiaJ) 

g=g s ,*(l-2^). uj^I c> : Jj^ 
g=9.80662*(l-2— )=9.8063 m/s 2 

b v 6400 7 

p jLuiil! (_5jLul5 ^liill (jjj^j uj^- 3 * i . u>i-\ j ^JLaiill Sj^a ^IjJUj 
.g A^jLaJI ^jLuii Ua 3 ^jLuullj (-jljll clpj^j (jjj^ <J£uil! F=m.3 

F g =m.g=10*9.8063 =98.063 N 

g= gs ,*(i-2^). ajaai c> 

g=9.80662*(l-2 )=9.7759 m/s 2 

b v 6400 7 

F g =m.g=10*9.7759 =97.759 N 
jtuut AJjIjla £l jlluij 4JL£ (ljul j 
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^jC jL^alkb ^KjLoj tjSlj <U.ll»-aJl si$J ^<u„M<\l ^^jjj]! ^ljVu„S/l ^JJ Jjjlaji ^j] 

/a^j^ulxa .1 laAkB^U S^&Li. IgjuJal jVi > nl 

j£^a ^jn^r- I^aL^jI UJ-^J ^ApSll (qm jS) AjjjI^II ' S j3 j ;SJjU3) SjiJl 

jLoix ^1 jii jJaS ' '« 1 <aj f ^jl Cllli. |TI.V 2 /l* J^ 3 ^' ' ' a '^' cs^" - ^JalLm) 



A 7 



ai l' 4" 




* = 0 



t4»Jtfb fUSi ^ SJi>]| 



l^yfc ^-IsjjVIj 4'lW'i.cillj (jljjJa]! ajjliiall dljlaljh]! Jai ailll J La£j 



,F=m.a 4^ cr^' lPj^ 0^ 



;m ^jl>.'^t a j Sjjj-all A^jLiJl <_£ jail ^ j*;- * ;F 
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^iii AiaiLaJl ^ dJliill (jii^l Ls la> C5 ij^jjMaclaurin Series jj^L* AlaiLu 

Y.tan8.X- , Jf\ ,W+^-\ 

2.V0 2 .(cosO) 2 V 3.m.cos(6)\ 



.(tjaVl jc- £3Aa]! j!lLa Ajjlj) AjjIUjVI JpUa^l Ajjlj:6 

.(jla) Ailjsall <J.la ;X 
.(jla) ^lijji ;Y 

jla) AjjIUjVI 4£-jjoi ;V0 

/jla/^ JpUaVI AJaij -lie ;p 

.AjjIUj^I ^3Aa]I j!lLa Ajjlj :0 



KO = ££_,fi + -«d£l.) 

-J 2.tan6.(cos0) 2 V 3.m.cos(0)J 
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il^silaJl jilt Jat^ualt jjj Ljli jjlaJ) 

:J13B 



£ = 



2.m 



3Vo.p.Cd.A 



Cd.A.p.x\ 

1 + — -1 

m. cos(0)J 



UjLula Jallj 4Ja£j ^ Aij^lll *£>jut t-iLuA 
COSO ( Cd.A.p.X\~ 05 

V = Vo * -* 1 + V— 

COS(p \ m.COS{0)J 



.^jjllL^I <t j^u ;Vo 

.^jjllLVl t-aiall Ajjlj :0 
l/giLjll (jjjlilL ' ; Lmajj Ja jIuj j;cp 
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tanq>=tan9 - — — ^ — — r * 2 + ^7— 

^ 2*(Fo.cos0) 2 V m.cos(0)J 



COS (0)+2.p.— SN 

Y max =Xs.tan9 * ' 



2cos(0)+3 



Cd.A.Xs 



3 m 



.(jla) ^ijjsall AjIJ J*^sj jl (^Jti :Y, 



max 



m. cos(0) 
Xs = — * 

p.Cd.A 



.(jla) 3ijjall aJ) Jx^jj ^UjjI ^gJcV (jal cS-^lXs 



3Cd.A.p.X I Cd.A..p.X\\° 

1+ ^ 1+ -1 



3.m. COS(0) V 3.m.COS(0) 



Y=tan6. X - 



a* 2 



zvo 2 . (cose) 2 



* \l + Cd ApX 1 

L 3.m.cos(0)J 
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x= 



1 


1 


2.cd.A.p.sin(0) 


27o ^ 


47o 2 


3m.g 



-CdA.p 
3.m.VcOS(0) 

m 

JjjLJI ^ -i-iC- -^C- AjjI^IjVI ^La A ^ ajLjC (jjlA £3-1<s Uj^] 

i ijJuJl Ajiil^l S jjjaJl 1.1c. Xal£ jjj jl Ilk. 

^jC jla ^ • • ,«ijJJ (jl^-a ^ (jUaJ 4ij jill Ualf. A « Aij jail JjUaJ La-lic lilljj 

3.m.cos(0) ,Vo 2 .sin20 

Cd = — * ( 1) 

A.ptest.X v gtest.X J 
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_ ^ x 288.08 J 

Ptest- 



287*(10-0.00649*100+273.1) 
p t est=l-2348 Cdg/m 3 



gtest =9.80662*(l-2— ). 

btest v 6400 ' 



gtest =9.80662*(l-2— )=9.8063 m/s 2 . 

&test v 640 0' 



A ^ alacVI 4ijjall ^JaLs <L*Laus L-boiaj 

A=TT.D 2 /4 

A = TT.((80.3*lCT 3 ) 2 )/4 = 5064 * 1CT 6 m 2 



3.m.cos(0) {Vo 2 .sin2Q „ \ 

Cd = — * 1 

A.ptest.X \ gtest.X J 



^ 3*4*cos(70) ^ .356 2 .sin(2*70) 

~0. 005064*1. 2348*4200 ^ 9.8063*4200 ' 



Cd=0.15282 
Cd=0.153 ^ 
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K 


J 

mm £-3^1 jbc 


I L_ 


H 


G 


F 


E 




C B 


A 


j. il U 1 1 .1 -j /ijU 'l 

mm ^j^Ij 


m 










(» 




cd 


0.7 


81 


4 


10 


100 


356 


70 


4200 






0.152820001 









































































































2 Cdl+Cd2 + Cd3+ - ..+Cdn 

Cd= 

\l n 



.j j J jVl s j-ll j^VI ^jj^l t> M^ll f^l :Cdl,Cd2,Cd3, Cdn 

n 



■AijjilJ jLuaaII <UJbLA ^jVlm'i 



Y =,ane. X 1^— 2 * [1 + CdA *f 0 , ] 

2.VO 2 .(cos0) 2 L 3.m.COS(Oy 



:g 



g=9.80662*(l-2— ). 

x 6400 7 



g =9.80662*(l-2— )=9.80386 m/s 2 

x 6400 7 
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:p 



^ jLuiJ JpUaVl <kaJ jail Sjl ja> 4_>J.: J jla 1 • ♦ JpUaV! jlLa ^liij! liul 



P 287*(7'l-0.00649*h+273.1) 



101290<l-° 00649 * 900 ) 5256 

[ 28M8.J ^ = i.06608 Kg/m 3 

K 287*(30-0.00649*900+273.1) &/ 

6=80 , g=9.80386 m/s 2 , Vo=356 m/s , Cd=0.153 , m=4 Kg, 
p=1.06608 Kg/m 3 , A = 5064 * 10~ 6 m 2 



Y=t ane. X if—. * [1 + CdAp * ] 

2.V0 2 .(cosO) 2 1 3.m.COS(0y 

Y=tan80. X - - ™T 6X * 2 * i 1 + 3 964 * 10 ~ 4 x ] 

2.(356) 2 .(cos80) 2 L J 

Y=5.67128 X -1.2827 10" 3 X 2 - 5.0846*10 7 X 3 

I^UllS l$J jk> AjUjII A^jOl! (jx ALU* UjoI ^ilia y=0 <_pa j*j ^Hil 

.X1=0 m, X2=-4830 m/s , X3=2310 m/s 
.Y=0 di^ JMLV! ^ xi=0 

.lJU ajV o^jij* X2=-4843 
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.© ^jlk^l a^J! X=X1=2310 M/S 



x= 



1 


1 


2Cd.A.psin(6) 


27o ^ 


4l^o 2 


3.m.g 



-CdA.p 



3.m.Vcos(G) 



t = 



2m 



3Vo.p.Cd.A 



1 5 

p.Cd.A.x \ 

1 +— — I -1 



m. cos(0), 



9=80 , g=9.80386 m/s 2 , Vo=356 m/s , Cd=0.153, 



A = 5064 * 10" 6 m 2 



p=1.06608 Kg/m 3 , X=2310 m/s 



1 + 1.0 6 6 08 * 0.153 * 5 0 64 * 10 - 6 * 231 ° - V' - 1 

4*cos(80)/ 

t=56.66 second 



3*356*1.06608*0.153* 5064 * 10-6 



cos(0)+2.p.—.Xs 

Y ma ,=Xs.tan9 * ( 2c08(g)+ ^, ) 

m 
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m. COS(0) 

Xs = * 

p.Cd.A 



0.5 



p.Cd.A.X ( Cd.A.p.X 



m. cos(0) V 3m. cos(0) 



Xs= 



4*cos(80) 



1.06608*0.153*5064*10~ 6 *2310 



1.06608*0.153*5064 *10 -6 L V ' V 4*cos(80) 

0.5 



)* (1 



+ 



(0.153*5064*10~ 6 *1.06608*2310)\ . -. 

3*4*cos(80) / J 



Ymax Xs u^y^ 



cos(0)+2.p.—.Xs 

Y max =Xs.tan9 * ( 2cos(e)+ cJ? Xs ) 

m 



Y max =1262.7*tan80 



C 



cos(80) + 2*l.06608*o.i53*5064*io" 5 *1262. 7/(3*4) 
2cos(80)+o.i53*5064*io- 6 *1262.7/4 



) 



Y=4204 m 



^ijiaH ^liijl C5 lc.i 



£ = 



2 m 



3Vo. p.Cd.A 



1 + 



p. Cd. Axs 

m. cos(0), 



1.5 



- 1 



t= — - * \(l + 1.06608 * 0.153 * 5064 * 10~ 6 * 1262 / 7 

3*356*1.06608*0.153*5064 *10~ 6 [V 4*COs(8( 



.1.5 



(so)J 



- 1 



22 



.^US jl JoV J jil c>j ajjIj t=26.81 second 







H Ji. £W jl 


mm 


kg 


Cd ti-l— . 






Xs fcBiJ 


JJI ^^JicVl 

aJ.n I -ii' | «J M | ■-■ 1 

Ymax 




30 


356 


900 


81 


4 


0.153 


80 


26.812057 


1262.71877 


4092.42333 



























56.6655 



^^gic j^la ^^kl ^t-ali^jj jl (J^JJJ jj^JI (iW^)^ 3 (j 4 " - Ail Jail Cd 45jl*-all 

^jjoiiaij ylj^m C5 ]c ^ jill (simulstion) s^-a*a 



iil flu. ^UII £ j^ui)f I ^ t$j J-ailui j 
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